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1 
This invention relates fo a method of decolor- 
izing ¢oncentrated aqueous caustic soda solu- 
tions derived from the electrolysis of salt brine 
in diaphragm-type cells. 
As is well-known, electrolytic caustic soda pro- 5 
duced in diaphragm cells exhibits a decided blue 
color on being concentrated above about 25 per 
cent of NaOH by weight. One of the methods 
currently in use for decolorizing such solutions 
is to introduce into them a soluble hypochlorite, 10 
such as sodium hypochlorite. In carrFing out 
this method, the caustic soda, usually after be- 
ing cooled on leaving the evaporator, is led into 
a suitable vessel and then an estimated amount 
of the decolorizing agent is introduced while the 15 
solution is stirred. This procedure however, is 
far from satisfactory because if s not possible to 
gauge accurately in advance the proper amount 
of decolorizing agent. As a result in many in- 
stances either an underdose or overdose oï agent 20 
is used and the caustic is thus either not fully 
decolorized or agent is wasted. 
The present invention provides a method of 
decolorizing the caustic soda whereby the process 25 
is rendered preferably continuous and the dosage 
of the decolorizing agent is accurately controlled 
so that the solution always receives the proper 
amount to produce decolorization without waste. 
The invention is based upon the discovery that 
the amount of decolorizing agent required to be 30 
present in the caustic soda solution to render it 
just colorless can be ascertained by reference to 
the EMF developed between an electrode of tung- 
sten and a standard calomel half cell immersed 35 
in the caustic soda solution. 
We have round that the change in EMF 
of the tungsten electrode resulting from a change 
in concentration of hypochlorite in the concen- 
trated caustic soda is qute abrupt through the 40 
range of concentration of the hypochlorite in 
the caustie soda at which the caustic soda solu- 
tion changes from colored to colorless. The data 
in the following table is illustrative of the rela- 
tionship between the voltage readings produced 45 
upon adding various amounts of sodium hypo- 
chlorite solution (containing 0.033 grains of 
Nacio per c. c. of solution) to. !000 c. c. samples 
of 50 per cent caustic soda solutions held _at 
about 60 ° C. 50 
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Table I 

" " Voïtage Readings 
c. c., Added NaC10 Solution ' -. . - 
Sampte 1 Sample 2 
:::::::::::::::::::::::::::::::::::::::::::: o: : 

0.7 ................. : ...................... 
0.8 .......................... : ..... : ....... 
0.9 ............ ____ .....  ................. 

O. 955 O. 941 
O. 935 O. 927 
O. 923 " O. 917 
O. 914 O. 909 
O. 907 O. 903 
O. 901 O. 898 
O. 897 O. 893 
O. 892 O. 890 
O. 889 O. 887 
O. 887 O. 884 
O. 885 O. 883 

In obtaining the ïoregoing data tmdecolorized 
electrolytic caustic soda solution, producëd in dia- 
phragm cel!s and concentrated to 50 per cent 
NaOH by vacuum evaporation at about 80°-85 ° 
C. ws used. A 1000 c. c. sample of the concen- 
trated caustic soda which exhibited a distinct 
purple color was placed in a 1 liter beaker and 
the electrodes introduced. One was a tungsten 
rod 0.1565 inch in diameter and the other a con- 
ventional calomel hall cell empl0ying an elec- 
trolyte of saturated KC1 solution. The sodium 
hypochlorite solution containing 0.033 grain s of 
sodium hypochlorite per c. c. was introduced 
dropwise into the caustic soda solution fçom a 
burette while the solution was stirred and main- 
tained at 60 ° C. The voltage between the elec- 
trodes was read gnd recorded as th_e hyp0chlorte 
was added, the addition of hypochl.qrite being 
continued until more than enough to decolorize 
the custic had been added, In each of the runs, 
the caustic soda was a sample of a different batch 
but the amount Of hypochlorite required t0 pro- 
duce decolorization fell in a narrow range» viz. 
about 0.4 to 0.6 c. c. per 1000 cic. of caustic soda 
solution. The corresponding voltage readings 
were from abo:at 0.900 to 0.925 volt. 
In carrying out the invention in large scale 
continuous operations, satisfactory results are 
had by introducing the sodium hypochlorite solu- 
tion into and mixing it with a flowing stream 
of the concentrated caustic soda solüti0n while 
hot as it cornes from the evapÖra.tors. Similar 
results may be had by forming the hypochlorite 
in situ by introducing chlorine gas into the caus- 
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3 
tic soda soluçion. The elecçrode pair, i. e. 
tungsten and calomel electrodes are arranged te 
clip into the flowing stream ai a point beyond 
where the hypochlorite is present and mixed 
with the caustic soda solution. The caustic solu- 
çion may be ai about 60 ° fo 85 ° C. and ai those 
çemperaçures the reaction beçween the hypo- 
chlorite and the caustic soda fo be decolorized 
is practically instantaneous so that the voltage 
readings quickly indicate the proportion of hypo- 
chlorite added. The addition of the hypochlorite 
depresses the voltage sharply over the range of 
amounts normally required. The voltage reading 
is thus a sensiçive index of the amount of hypo- 
chldrite required. In ortier to maintain the prop- 
er rate of hypochlorite introduction fo just de- 
colorize the caustic soda, if is sufficient to intro- 
duce the hypochlorite in açueous solution ai a 
rate which maintains the voltage reading ai or 
near the voltage ai which if is round decoloriza- 
tion is just achieved. 
Different batches of caustic soda may become 
colorless with the use of different amounts of 
hypochlorite, hence, if will be desirable, if hot 
necessary from rime fo rime, fo ascertain the volt- 
age ai which decolorization is just achieved with 
a given concentration o hypochlorite in he caus- 
tic soda. In general, however, the voltage ai 
which the caustic just becomes colorless will be 
between 0.895 and 0.930 volVwhen the temper- 
ature of the caustic soda is between about 60 ° and 
85 ° C. and ifs concentration is about 50 per cent 
by weight. 
In a continuous large scale operation, 50 per 
cent caustic soda solution ai 70 ° C. flowing ai 
the rate of about 600 tons per day was continu- 
ously decolorized without waste of hypochlorite 
by adding sodium hypochlorite solution (contain- 
ing about 0.1 gram of NaC10 per c. c.) ai a rate 
such that the voltage reading between a tungsten 
rod and calomel hall ce]l, ,dipping into the treated 
caustic soda, was maintained aç about 0.92 volt. 
If desired, one may arrange fo use a voltage 
reading device which is adapted fo control the 
rate of addition of the bleach solution fo the 
caustic soda so that the operation is autematic. 
Many conventional devices are available and 
readily adapted fo this use. 
Although the invention is exemplifled more 
particularly in connecçion with the use of so- 
dium hypochlorite as the preferred decolorizing 
agent, if will be understood that other soluble 
hypochlorites may be used such as other alkali 
metal hypochlorites, or the hypochlorite may be 
produced in situ by adding chlorine gas fo the 
caustic soda. Also, the concentration of the 
caustic soda with which the method may be prac- 
ticed may vary widely, as for example from 
about 25 ço 70 per cenç. 
We claim: 
1. In a process of decolorizing a concentrated 
aqueous solution of electrolytic caustic soda pro- 
duced in diaphragm cells wherein a soluble hy- 
pochlorite is employed in the caustic soda solu- 
tion fo effect decolorization thereof the method of 
controlling the amount of hypochlorite used 
which comprises immersing an electrode of tung- 
sien and a reference electrode in the hypochlorite 
treated caustic so as fo produce an EMF which 
decreases as the concentration of the hypochlo- 
rite in the caustic soda solution increases and 
regulating the concentration of the hypochlorite 
in he causti soda oluçion in accordance wi.th 
the EMF so-produced o maintain the latter ai a 
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value at which the caustic soda solution becomes 
colorless. 
2. The method of decolorizing a stream of con- 
centrated aqueous solution of electrolytic caus- 
5 tic soda produced in diaphragm cells which com- 
prises mixing with the stream an aqueous solu- 
tion of a soluble hypochlorite, flowing the result: 
ing mixture of the caustic soda solution and the 
hypochlorite solution into contact with an elec- 
10 trode of tungsten and a reference electrode so 
as fo produce an E1VIF between these electrodes 
which decreases as the concentration of the 
hypochlorite increases, and regulating the rate 
of addition of the hypochlorite fo the stream in 
15 accordance with the EMF so-produced to main- 
tain the latter af a value af which the said re- 
sulting mixture becomes colorless. 
3. In a method o{ decolorizing concentrated 
aqueous caustic soda solution, produced by con- 
20 centrating the cell liquor of diaphragm type 
chlorine-caustic soda cells, by mixing with the 
caustic soda solution a solution of a soluble hy- 
pochlorite, Che step which consists in controlling 
the introduction of the solution of the soluble 
25 hypochlorite in accordance with the EMF pro- 
duced between an electrode of tungsten and a 
standard calomel half cell dipping into the hy- 
pochlorite treated caustic soda so as fo obtain 
an EMF reading in the range of EM_F af which 
3o the hypochlorite just decolorizes the caustic 
soda solution. 
4. In a process of decolorizing concentrated 
electrolytic caustic soda solution which becomes 
colored on being concentrated wherein sodium 
35 hypochlorite is added fo decolorize the caustic 
soda solution, the method of regulating the rate 
of addition of the sodium hypochlorite which 
comprises measuring the EMF produced between 
a tungsten electrode and a calomel hall cell hav- 
4o ing a saturated KC1 electrolyte immersed in the 
said caustic soda solution, and adding a solution 
of sodium hypochlorite fo the said caustic soda 
solution until the EMF so-measured is between 
about 0.895 and 0.930 volt. 
5 5. In a process of decolorizing concentraed 
electrolytic caustic soda solution which becomes 
colored on being concentrated wherein sodium 
hypochlorite is employed in the caustic soda fo 
decolorize the saine, the hypochlorite being pro- 
50 duced in situ by adding chlorine fo the caustic 
soda solution, the method of regulating the con- 
centration of the sodium hypochlorite produced 
in situ which comprises measuring the EMF pro- 
duced between an electrode of tungsten and a 
5 reference electrode dipping inte the treated caus- 
tic soda solution so as fo obtain an EM-F reading 
in the range of EMF ai which the caustic soda 
solution just becomes colorless. 
WALLIS R. BENNETT. 
60 CLAUDE A. CUMMINS. 
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